Novel approaches for prevention of RSV infection:

New anti-RSV monoclonal antibodies
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RSV: The virus

Rationale for passive immunization for RSV
Previous experience with anti-RSV mAbs
Structure of Pre- and Post-Fusion F

Novel potent neutralizing mAbs with extended half life



RSV: The Virus
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Global RSV Disease Burden

RSV kills more children <1 year than any other single pathogen except malaria

28-364 days of life
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RSV: Rationale for passive immunization

1960’s: Formalin-inactivated vaccine associated with enhanced disease
Live attenuated vaccines: need to balance attenuation vs immunogenicity
Immune system immaturity and peak of severe disease

Lessons from studies on maternal antibodies



RSV Hospitalization Rates per 1000 children
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Immune System Immaturity



2,317 Genes

Transcriptional Profile in Children with RSV Bronchiolitis
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Mejias et al, PLOS Medicine 2013:10(11):e1001549



RSV-induced immune profiles by age group
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Understanding impact of maternal antibodies



Serum IgG against PreF are the most abundant antibodies in infants
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Patients < 4 months of age
n = 44; 40 Acute patients (Circles).

Statistics: Kruskal-Wallis followed by Dunn’s Test to adjust for multiple comparisons.
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Serum PreF antibodies inversely correlate with age
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Serum IgG pg/mL
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RSV patients with lower severity scores had higher
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Anti-RSV mAbs as a preventive strategy:
What is the evidence?



Construction of palivizumab:
A humanized monoclonal antibody

Mouse Palivizumab
MAb 1129 Human IgG
<

RSV-Specific RSV-Spemflc Non-RSV-Specific



Randomized studies demonstrate efficacy
of palivizumab in reducing RSV hospitalizations
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% hospitalizations

RSV prophylaxis reduces hospitalizations and recurrent wheezing
in late preterm infants (MAKI)
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RSV F Protein: An Update

Conserved and excellent target for therapeutic interventions
Structures of both Pre- and Post-Fusion F have been resolved
Pre-Fusion F (PreF) contains the most potent neutralizing sites

PreF considered ideal target for vaccines and mAbs
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F protein trimer-mediated fusion
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RSV F protein: Pre-fusion vs Post-fusion

Target cell membrane

8888588888585 88588388

i

~g*

Virus membrane

Pre-fusion F Pre-fusion F Post-fusion F Post-fusion F
trimer protomer protomer trimer

Modified from McLellan JS, et al. Science 2013; 340:1113-7



Relative infection (%)

Potent neutralizing mAbs bind PreFusion F
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RSV PreF and PostF antigenic sites

Postfusion RSV F
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MEDI8897 blocks RSV F protein-mediated fusion

MEDI8897
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*  Fully human IgG1 mAb derived from human B-cells
* Targets a unique antigenic site on pre-fusion RSV F (distinct from palivizumab)

McLellan JS, et al. Science 2013; 340:1113-7; Synagis Summary of Product Characteristics, as approved in January 2016 (EMEA/H/C/000257-N/0110); Dubovsky F. 5th Asia
Pacific Global Summit and Expo on Vaccines and Vaccination, 27-29 July 2015, Brisbane, Australia



Anti-RSV neutralizing mAbs
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Dubovsky F. 5th Asia Pacific Global Summit and Expo on Vaccines and Vaccination, 27-29 July 2015, Brisbane, Australia



Structure of PreF bound to new mADb

Zhu et al, Sci Transl Med 2017 eaaj1928



Comparative potency of new anti-RSV mAbs
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Comparative potency of MEDI8897 vs Palivizumab
against a variety of clinical isolates
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MEDI8897 serum concentrations time-profiles
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Phase 2b Study Design

Randomized, double-blind, placebo-controlled study to evaluate the safety and efficacy of
MEDI8897 in healthy preterm infants
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MEDI8897: Single IM dose of 50 mg

Informed Consent
Screening

1
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Placebo: Single IM dose of placebo

1
1
¥ Subject randomization (2:1) and dosing

l Post dose follow-up visits

Monitor for LRTI I

Monitor for LRTI
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* PK and ADA samples collected during screening, on Day 91, 151 and 361 and at hospitalization for LRTI
» Safety assessments performed from screening through Day 361
* * Screening and Day 1 visits may occur on the same day

* Study population

1453 preterm infants 29 — 35 weeks
gestational age (Synagis-ineligible per
guidelines) enrolled

* Primary endpoint

Incidence of medically attended LRTI
(inpatient and outpatient) caused by RT-PCR
confirmed RSV for 150 days after dosing

* Key secondary and exploratory endpoints

Incidence of hospitalizations due to RT-PCR-
confirmed RSV for 150 days after dosing

Safety, PK, and ADA

Assess healthcare utilization and caregiver
burden

Courtesy of Dr. Pam Griffin



Case Definition for LRTI Endpoint

Villafana et al., Expert Review of Vaccines, 2017

Elements to evaluate for case definition of LRTI*

RSV Physical Exam Findings Medical Significance (Disease
Severity Indicators)

RSV confirmed: Documented findings localizing to lower ¢ Increased respiratory rate (bpm)
respiratory tract: * 260for<2mo
* Positive RT-PCR assay by + 250 for2-6 mo
central laboratory * Rhonchi 240 for 6-24 mo
* Rales * Hypoxemia
* Crackles * 02<95% at <1800 meters
* Wheeze e 02<92% at > 1800 meters

* New onset apnea

* Nasal flaring

* Retractions

* Grunting

* Acute hypoxic or ventilatory failure

* Dehydration due to respiratory distress
requiring IV hydration

*To meet the case definition there must be at least one criterion from each column
Courtesy of Dr. Pam Griffin
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